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REPORT on PROGRESS on t h e  OX0 PROPERTY 

o f  
TRANS -YUKON EXPLORATIONS LTD . 

Ketza River  Area, Yukon 

kL 
T.L. Sadlier-Brown 

P.H. Sevensma Consul tan ts  Ltd. 

1. INTRODUCTION 

The 0x0 and a d j o i n i n g  c la ims  under op t ion  t o  Trans-Yukon 

Explora t ions  Ltd. a r e  l oca t ed  near  t h e  head of Cache Creek, a no r th -  

e a s t e r l y  f lowing t r i b u t a r y  of t h e  Ketza R ive r ,  on C l a i m  Shee t  105-F-9. 

They form a group of 64 claims and f r a c t i o n s  including:  

0x0 1 - 26 (75628-75636) (89163-89178) (71272) 
Moon 1 - 4 (Y16629-Y16632) 
Sun 1 - 1 2  (Y27921-Y27932) 
B l i z n r d  1 - 10 (g ran t  numbers n o t  i s sued)  
Horn 1 - 1 2  ( g r a n t  numbers no t  i s sued)  

The c la im group l i e s  immediately south  of a group of Crown 

granted c la ims  he ld  by Con West Explora t ions  and west of  t h e  proper ty  

of Stump Mines, where development work is being c a r r i e d  o u t  a t  t h e  

time of wr i t i ng .  

T e r r a i n  i n  t h e  a r e a  is  mountainous wi th  maximum e l e v a t i o n  

of about  6,000 f e e t  and r e l i e f  abou t  2,000 f e e t .  Much of t h e  c la im 

group inc lud ing  t h r e e  of t he  f o u r  su lphide  showings i s  above t r e e  l i n e .  

Access t o  t h e  property is  by a 28 mi le  d i r t  road fo l lowing  

the  Ketza River  from t h e  Watson Lake - Ross River  ,Road, a few mi l e s  

south  of i t s  junc t ion  with the  Canol Road, t o  t h e  Stump Mine camp. 

From t h e r e ,  a t h r e e  mi le  road ,  p re sen t ly  s u i t a b l e  only f o r  four-wheel 

d r i v e  v e h i c l e s ,  l e a d s  t o  t he  Trans-Yukon camp on Cache Creek. A t r a c t o r  

road about  2$ mi l e s  long has r e c e n t l y  been completed from t h i s  p o i n t  t o  

t h e  0x0 showing, which is south  of  t he  camp on t h e  d i v i d e  between Cache 

and White Creeks. 



During J u l y ,  August, September and October ,  1968, a n  

e x p l o r a t i o n  program w a s  c a r r i e d  o u t  on t h e  proper ty  under t h e  d i r e c t i o n  

of  P.H. Sevensma Consu l t an t s  Ltd.  

Two g r i d s  t o t a l l i n g  125,700 f e e t ,  o r  a b o u t  22 m i l e s  o f  

l i n e  have been e s t a b l i s h e d  and geochemical surveys  have been c a r r i e d  

o u t  on each. I n  a d d i t i o n ,  geophys ica l  work w a s  done i n  s e l e c t e d  

a r e a s  and geo log ica l  mapping on a reconnaissance and d e t a i l e d  scale 

w a s  c a r r i e d  o u t .  The geophysical  work w a s  performed by Eagle Geophysics 

of  Vancouver, B.C. under t h e  d i r e c t i o n  o f  J. Lloyd and cons i s t ed  o f  a 

Crone JEM v e r t i c a l  loop  e l ec t romagne t i c  survey ,  a Ronka EM 16  survey 

and a magnetometer survey. Geochemical sampling, p rospec t ing  and 

c l a i m  s t a k i n g  w a s  done by company personnel .  Sample a n a l y s e s  w e r e  

c a r r i e d  o u t  by both t h e  Whitehorse Assay Of f i ce  and t h e  Bar r inger  

Research Laboratory a t  Ross River .  Geological  maps were prepared by 

T.L. Sadlier-Brown o f  P.H.  evensm ma Consul tan ts  Ltd.  

The two g r i d s  w i l l  be r e f e r r e d  t o  as t h e  0x0 g r i d ,  which 

covers  t h e  bulk of  t h e  proper ty  i nc lud ing  t h e  0x0 showing, compris ing 

some 109,300 f e e t  of  l i n e ,  and t h e  Cache Creek g r i d  i n  t h e  extreme 

n o r t h e a s t e r n  part o f  t h e  p rope r ty ,  comprising some 16,400 f e e t  of  

l i n e .  A s  ex t ens ions  o f  t h e  0x0 g r i d  have caused it t o  i n t e r s e c t  t h e  

Cache Creek g r i d ,  geochemical p l o t s  o f  each are shown on t h e  s a m e  map. 

2. GEOLOGY 

Genera 1 Statement  

The 0x0 and a d j a c e n t  c l a i m s  are unde r l a in  by a complex 
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sequence of pa laeozoic  rocks which have been f a u l t e d ,  fo lded  and c u t  

by d i k e s  and v e i n s  of va r ious  k inds .  

column i s  suggested f o r  t h e  area1: 

Quaternary 

? 

? 

S i l u r i a n  and Devonian 

Middle and Upper Cambrian 

Lower Cambrian 

The 

7 

6 

5 

4 

3 

2 

1 

fo l lowing  s t r a t i g r a p h i c  

Glacial material 

In t e rmed ia t e  d i k e s  

Quartz  and su lphide  v e i n i n g  

Buff weather ing d o l i m i t e  and 
minor grey q u a r t z i t e  

Dark grey g r a p h i t i c  s c h i s t  

S i l t y  p l a t ed  l imestone 

Lus t rous  l i g h t  grey p h y l l i t e  

Massive grey l imestone 

The o l d e s t  rocks i n  t h e  area are t h e  medium t o  dark grey 

lower cambrian l imes tones  (1) occupying t h e  southern  and northernmost 

p a r t s  of  t h e  c l a i m  group they a r e  c u t ,  l o c a l l y  by both q u a r t z  and 

c a l c i t e  ve ins , and  a r e  t h e  h o s t s  f o r  both t h e  p y r r h o t i t e  skarn  and 

su lphide-bear ing  v e i n  occurrences.  

Overlying t h e  l imestone i s  a hor izon  of  l i g h t  grey l u s t r o u s  

p h y l l i t e  (2 ) .  I t  i s  s o f t ,  f i s s i l e ,  and wi th  a l i g h t  grey t o  whi te  

s t r e a k .  I t  o f t e n  e x h i b i t s  a n  unique sheen o r  l u s t r e  on p a r t i n g  

s u r f a c e s  and i n  some cases ( t h e  c reek  v a l l e y  sou theas t  of t h e  campsi te)  

r e l i c t  bedding i s  d i s t i n c t l y  seen. The p h y l l i t e  i s  u s u a l l y  fo lded ,  

c r e n u l a t e d ,  and c u t  by i r r e g u l a r  v e i n s  of whi te  q q a r t z  but  no su lph ides  

have been observed i n  t he se  o r  t h e i r  h o s t  rock. 

l ~ g e s  are determined from Wheeler, Green and Roddick, GSC Map 7-1960, 
Geology, Quie t  Ikke  (105F), 1960. 



Apparent ly  ove r ly ing  t h e  p h y l l i t e  i s  a t h i n  poorly exposed 

member (3 )  c o n s i s t i n g  of  s i l t y  p l a t e d  l imestone and dark grey t o  black 

a r g i l l a c e o u s  l imestone.  I t  i n  t u r n  appea r s  t o  be o v e r l a i n  by a dark  

grey g r a p h i t i c  s c h i s t  (4 ) .  Rocks of  t h i s  u n i t  are t h i n l y  lamina ted ,  

s o f t  and wi th  a dark  grey t o  b lack  s t r e a k .  They are i n  c o n t a c t  w i th  t h e  

l imes tone  of u n i t  1 i n  t h e  gene ra l  v i c i n i t y  of t h e  0x0 showing where 

they  may h o s t  some su lphide  mine ra l i za t i on .  

The dolomite  ( 5 )  which o v e r l i e s ' t h e  g r a p h i t i c  s c h i s t  is  a 

massive,  buff wea ther ing ,  g r ey i sh  coloured rock. I t  i s  q u i t e  r e s i s t a n t  

and forms t h e  6,400 f o o t  peak n o r t h e a s t  of  t h e  0x0 ve in .  Like t h e  l i m e -  

s t one  i t  a l s o  appea r s  t o  be a favourable  h o s t  f o r  su lphide  m i n e r a l i z a t i o n  

and two galena-bear ing v e i n s  have so  f a r  been found w i t h i n  it. Lenses of  

grey q u a r t z i t e  a r e  a l s o  p re sen t  a n d ,  near  t h e  summit of  t h e  peak, t h e  

dolomite  i s  c u t  by a n  east-west  t r end ing  d ike  of  grey-green a p h a n a t i c  

rock (6 ) .  

The l a r g e r  v a l l e y s  have a l l  been sub jec t ed  t o  g l a c i a l  a c t i v i t y  

and are p a r t l y  f i l l e d  wi th  d e b r i s ,  e f f e c t i v e l y  obscur ing  much of  t h e  bed- 

rock. 

3 .  GEOCHEMISTRY 

S o i l  geochemical sampling has been c a r r i e d  o u t  over  both t h e  

0x0 and Cache Creek g r i d s  as w e l l  as  i n  s e l e c t e d  reconnaissance a r e a s .  

Samples have a l l  been run  f o r  l e ad  and some were run  f o r  coppe r , z inc  and 

s i l v e r  as  we l l .  T e s t i n g  w a s  by a tomic  a b s o r p t i o n  methods a t  both t h e  

Whitehorse Assay ,Of f i ce  and t h e  Ba r r inge r  Research Lab a t  Ross River .  
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Cache Creek Grid 

On t h e  Cache Creek g r i d ,  samples were taken a t  100 f o o t  i n t e r v a l s  

and run f o r  copper ,  l e a d ,  z inc  and s i l v e r .  An a r e a  of roughly co inc iden t  

Cu., Pb.,  Zn. anomalies  was loca t ed  and geophysical  work has ind ica t ed  a 

r e l a t i o n s h i p  between these  and magnetic anomalies which a r e  probably 

caused by cha lcopyr i te -bear ing  p y r r h o t i t e  skarns  i n  t h e  l imestone of u n i t  1. 

Trenching has exposed one of t h e s e  a t  abou t  3 + 00 E on t h e  base l i n e .  

A p o t e n t i a l l y  important Pb. anomaly w a s  de t ec t ed  a t  t h e  extreme 

southern  l i m i t  o f  t he  g r i d  (16 E, 1 2  - 14 S)  . Although sma l l ,  it may be 

r e l a t e d  t o  a n  anomalies  a r e a  f u r t h e r  south  on the  0x0 g r i d .  

0x0 Grid 

A l l  samples from t h e  0x0 g r i d  have been t e s t e d  f o r  lead  and 

c e r t a i n  a r e a s  have been run f o r  copper and z i n c  as wel l .  

An i n t e n s e  lead  geochemical anomaly i s  p re sen t  i n  t h e  immediate 

v i c i n i t y  of t he  0x0 showing ( see  a r e a  1 on S o i l  Anomaly Locat ion hlap). I t  

is  t o  t he  o r d e r  of 600 f e e t  i n  diameter  and covers  a n  a r e a  unde r l a in  by 

l imestone c u t  by a massive white  quar tz .  I t  is  r a t h e r  a b r u p t l y  t r m c a t e d  

t o  t he  sou theas t  and e a s t  probably because of t h e  overburden der ived  from 

t h e  mountain e a s t  of t he  g r id .  High l ead  va lues  i n  t h e  a r e a  exceed 7,000 

PPM and while  much of it can be a t t r i b u t e d  t o  t h e  known su lphide  occurrence,  

t h e  anomaly is  l a r g e  enough t o  sugges t  t h a t  o t h e r  as y e t  undiscovered 

sources  may a l s o  be present  nearby. 

About 1 ,500  f e e t  northwest  of  t he  0x0 showing on a n o r t h e a s t e r l y  

s lop ing  h i l l s i d e  is  ano the r  s i g n i f i c a n t  anomaly wi th  va lues  over  2,000 PPM 

lead  (Area 2) .  I t  is  of t he  o r d e r  of 2,400 f e e t  long i n  a north-south 

d i r e c t i o n  a l though t h e  h ighes t  va lues  ( >  1,000 PPM) a r e  r e s t r i c t e d  t o  a n  

a r e a  about  1 ,200  f e e t  long by 200 f e e t  wide. The source f o r  t h i s  anomaly 

is  no t  known, but  it i s  appa ren t ly  w i t h i n  t h e  Cambrian l imestone un i t  

which h o s t s  t he  0x0 ve in .  



Between l i n e s  24 N and 44 N and e a s t  o f  t h e  base l i n e  i s  a n  

i r r e g u l a r l y  shaped Pb s o i l  anomaly (Area 3) a p p a r e n t l y  r e l a t e d  t o  t h e  

ex t ens ion  of  a galena v e i n  on t h e  r i d g e  east of  t h e  0x0 base l i n e  and 

abou t  1 ,000  f e e t  sou th  of  t h e  6,400 f o o t  peak. The anomaly t r e n d s  no r th -  

south  a l o n g  a s t e e p  wes t e r ly  s l o p i n g  mountainside and is  i n t e r r u p t e d  by 

a r e a s  of ou t c rop  and coarse  t a l u s  which prevented sampling. A s u b s i d i a r y  

anomaly downhil l  t o  t h e  w e s t  ( i n t e r s e c t i n g  36 N a t  6 E and 40 N a t  9 E) 

t e n t a t i v e l y  appea r s  t o  be down s lope  contaminat ion as does t h e  one 

cen te red  a t  40N, 6W. 

Another p o t e n t i a l l y  s i g n i f i c a n t  anomaly occu r s  a t  96 N ,  1 3  W 

on t h e  0x0 Grid (Area 4 ) .  I ts  source  i s  no t  known but i t  is  i n  t h e  

gene ra l  v i c i n i t y  of  a s e r i e s  of  h igh  l ead  va lues  ob ta ined  on a reconnaissance  

s o i l  geochemical t r a v e r s e .  

Only t h e  southern  and e a s t e r n  p a r t s  of  t h e  0x0 g r i d  w e r e  

t e s t e d  f o r  copper.  A Cu geochemical anomaly co inc ides  w e l l  wi th  t h e  Pb 

anomaly i n  t h e  v i c i n i t y  of  t h e  0x0 showing. I t  is undoubtably r e l a t e d  t o  

t h e  c h a l c o p y r i t e  bear ing  v e i n s  s een  i n  t h e  q u a r t z  and l imestone i n  t h e  area. 

No va lues  above background were d e t e c t e d  i n  t h e  l ead  anomaly a r e a  east of 

t h e  base l i n e  between 24 and 48 N. 

Although sampling f o r  z i n c  w a s  l i m i t e d  on ly  t o  t h e  showing a r e a  

and t h e  no r th  c e n t r a l  p a r t  of  t h e  0x0 Gr id ,  no v a l u e s  of  any s i g n i f i c a n c e  

were obta ined .  

4 .  GEOPHYS ICAL SURVEY 

Geophysical surveys have been c a r r i e d  o u t  over  t h e  Cache Creek 

Grid and t h e  sou the rn  po r t i on  of  t h e  0x0 Grid. R e s u l t s  were i n t e r p r e t e d  and 

p l o t t e d  by J. Lloyd of  Eagle Geophysics,  who performed t h e  work. The 

fo l lowing  is based on these  i n t e r p r e t a t i o n s  a l t hough  modified somewhat i n  

t h e  l i g h t  of  geo log ica l  and geochemical evidence. 



Cache Creek Grid 

The magnetic map of t h e  Cache Creek Grid shows a number of  

i s o l a t e d  magnetic h ighs  ave rag ing  from fou r  t o  f i v e  hundred gammas above 

background va lue .  Although they seem t o  have no pa r t i cu l - a r  t r end  they  

a r e  a l l  e i t h e r  i n  o r  very near  t h e  l imestone.  One has been s t r i p p e d  by7 

bul ldozer  and w a s  found t o  be a zone of massive p y r r h o t i t e  con ta in ing  

somewhat over  0.1% copper. Copper geochemical anomalies  appa ren t ly  

r e l a t e d  t o  t h e  o t h e r s ,  sugges t  that they are s i m i l a r ,  bu t  none found 

t o  d a t e  are very  b i g ,  ave rag ing  only  two t o  f i v e  hundred f e e t  i n  d iameter .  

R e s u l t s  from both t h e  Ronka EM 15 and Crone EM surveys i n d i c a t e  

a zone of  p a r a l l e l  conductors  w i th  appa ren t  north-south t r e n d s  i n  t h e  

w e s t  p a r t  of t h e  g r i d  and a poor conductor s t r i k i n g  abou t  east-west  nea r  

t h e  base l i n e .  The l a t t e r  may be a shea r  o r  a c o n t a c t  between l imes tone  

and p h y l l i t e ,  which could occur  i n  t h a t  gene ra l  a r e a .  The north-south 

t r end ing  zone however, may be r e l a t e d  t o  t h e  magnet ics ,  p a r t i c u l a r l y  a t  

abou t  7 N on l i n e  0 and poss ib ly  nea r  t h e  south  ends of  l i n e s  8 E and 10 E. 

I n  t h e s e  c a s e s  t h e  EM may w e l l  be d e t e c t i n g  a su lph ide  zone. 

0x0 Grid 

Except f o r  t h r e e  small areas t o  t h e  o r d e r  o f  two o r  t h r e e  

hundred f e e t  i n  d i ame te r ,  t h e  0x0 g r i d  as f a r  n o r t h  as l i n e  24 N is 

magnet ica l ly  f l a t .  

The most n o r t h e r l y  anomal ies  a t  1 2  N ,  9 W and 10 N ,  6 W (no t  

shown on map) a r e  unde r l a in  by l imestone.  The one a t  10 N ,  6 W c o i n c i d e s  

wi th  a small body of  massive p y r r h o t i t e  l i k e  t h e  one found on t h e  Cache 

Creek g i r d .  The source  of  t h e  anomaly on l i n e  1 2  is  a t t r i b u t e d  t o  a 

s i m i l a r  body. 



The 0x0 su lphide  body u n d e r l i e s  t he  anomaly a t  l i n e  0 ,  2 W .  

I t  can be t r a c e d  by magnetometer f o r  only .about  200 f e e t  which may be 

t h e  l i m i t  of t h e  py r rho t i t e -bea r ing  mine ra l i za t ion .  The d i p  of  t he  body 

i n f e r r e d  from t h e  magnetics is  sou theas t  and t h e  s t r i k e  about  30°. 

Three d i f f e r e n t  EM surveys  have been done on the  southern  

p a r t  o f  t h e  0x0 g r i d .  A h o r i z o n t a l  loop survey w a s  performed s e v e r a l  

y e a r s  ago and dur ing  t h e  p re sen t  program a Crone EM and a n  EM 16 were 

used. A l l  conform reasonably w e l l  wi th  one ano the r  and i n d i c a t e  a con- 

duc to r  a t  l e a s t  1 ,600  f e e t  long t r end ipg  south  a t  abou t  190° from t h e  

v i c i n i t y  of t h e  0x0 showing and ano the r  p a r a l l e l  conductor abou t  500 

f e e t  e a s t  o f  i t  near  t h e  0x0 base Line. A l l  are i n  a r e a s  unde r l a in  by 

s c h i s t  o r  on t h e  c o n t a c t  between t h e  s c h i s t  and l imestone t o  t h e  west. 

Except i n  t he  inmediate area of  t h e  0x0 showing t h e  causes of t h e  anomalies  

a r e  unknown. Trenching south  of t h e  showing a l o n g  t h e  t r end  of t h e  Ronka 

EM anomaly and a poss ib l e  EM 16 anomaly h a s ,  however, exposed galena 

which may be s i g n i f i c a n t .  

5. MINERAL SHOWINGS 

A l l  showings found t o  d a t e ,  as we l l  as a l l  known s i g n i f i c a n t  

geochemical anomal ies ,  occur  w i th in  e i t h e r  t h e  l imestone o r  buff 

weathering dolomite i n  t h e  southern  and nor thern  p a r t s  of t he  c la im 

group. The su lph ide  occurrences a r e  of f i v e  gene ra l  types ;  massive 

p y r r h o t i t e  skarn ;  v e i n s  of coa r se ,  massive ga lena ,  massive p y r i t e  

p y r r h o t i t e  galena ve ins ;  disseminated and massive cha l copyr i t e  i n  q u a r t z  

v e i n s ;  and massive a r s e n o p y r i t e  wi th  p y r i t e ,  p y r r h o t i t e  , and minor galena.  



Cache Creek Area 

Skarn type mine ra l i za t ion  occurs  on t h e  e a s t  s i d e  of Cache 

Creek abou t  200 f e e t  southwest of  t h e  present  campsite and a t  abou t  3 E 

on the  base l i n e  of i t ' s  Cache Creek Grid. Bulldozer  t r e n c h i n g ' i n  t h e  

v i c i n i t y  of a smal l  ou tcrop  of  p y r i t e  and p y r r h o t i t e  and qua r t z  i n  a 

,d iops ide  ska rn  has exposed a n  east-west  t r end ing  r idge  of rock which i s  

composed a lmost  e n t i r e l y  of massive p y r r h o t i t e  wi th  l e s s e r  amounts of  

p y r i t e .  A smal l  amount of cha l copyr i t e  is  a l s o  p re sen t  ev iden t ly  

a s s o c i a t e d  wi th  q u a r t z  g r a i n s  and v e i n s  i n  t h e  p y r i t e  bear ing  m a t e r i a l .  

Assays of t h e  massive su lphide  gave the  fol lowing r e s u l t s :  

A0017 tr.  tr. tr. - .15 - 
A0018 tr.  tr. .08 .01 .13 - 
A0019 tr. tr. .01 tr.  .11 tr. 

Boulders of s i m i l a r  m a t e r i a l  were found dur ing  road c o n s t r u c t i o n  

on the  h i l l s i d e  a few hundred f e e t  up t o  t he  sou theas t  of t h i s  l o c a l i t y ,  

bu t  bedrock w a s  no t  reached. 

The su lph ides  a r e  no t  seen  i n  con tac t  wi th  any h o s t  rock but  

t h e  n e a r e s t  o t h e r  ou tcrop  is  t h e  massive grey l imestone which occurs  400 

f e e t  t o  t h e  southwest.  

An occurrence of s i m i l a r  m ine ra l i za t ion  w a s  examined i n  t h e  

g u l l y  of 0x0 Creek a t  about  10 N ,  5 W on the  0x0 Grid. Massive p y r r h o t i t e  

is  exposed over  a l eng th  of  abou t  15 f e e t  i n  a north-south d i r e c t i o n .  A s  

i n  t he  case  wi th  t h e  Cache Creek occurrence ,  t h e  con tac t  with a h o s t  rock 

is no t  v i s i b l e .  The n e a r e s t  ou tc rop  is  a ledge of bedded grey l imestone 

240 f e e t  t o  t h e  nargh. No a s s a y  has  been run on t h i s  ma te r i a l .  



Sun C l a i m s  

Massive galena v e i n s  have been found a t  two l o c a l i t i e s  on 

the  Sun claims.  On the  r i d g e  e a s t  of t h e  0x0 g r i d  (24 N ,  15 E) is  a 

ve in  of coa r se  massive galena s t r i k i n g  a t  155O and d ipping  e a s t  a t  

80°. A t  its southern  ex t remi ty  it is about  2  inches  wide, bu t  10 f e e t  

t o  t he  n o r t h  where it d i sappea r s  under t h e  overburden, it is  abou t  5 

inches wide. Two samples r a n  as follows: 

The geochemical anomaly between l i n e s  24 N and 48 N e a s t  

of t he  0x0 base l i n e  is  a t t r i b u t e d  t o  a n o r t h e r l y  ex tens ion  of  t h e  

v e i n  descr ibed  above a l though su lphide  mine ra l i za t ion  has  y e t  t o  be 

discovered i n  t h e  v i c i n i t y .  

About 1,000 f e e t  n o r t h  of t h i s  occurrence and on t h e  summit 

of t he  6,426 f o o t  peak, t h e  h ighes t  po in t  on t h e  p rope r ty ,  is  a narrow 

galena v e i n  up t o  2 inches wide, s t r i k i n g  north-south and d ipping  

v e r t i c a l l y .  A sample r an  Pb. 19.7% and A g .  13.92 O Z 9 / t .  

0x0 Grid Area 

The o r i g i n a l  0x0 showing which occurs  a t  abou t  1 N ,  1 W on 

t h e  0x0 g r i d  c o n s i s t s  of a v e i n  o r  l e n s  of massive su lph ide ,  p re-  

dominantly p y r i t e  but  wi th  ga l ena ,  p y r r h o t i t e  and poss ib ly  some 

magnet i te .  The body s t r i k e s  a t  about  30° and appea r s  t o  d i p  s t e e p l y  

t o  t he  sou theas t .  Mine ra l i za t ion  is  v i s i b l e  over  a width of abou t  

20 f e e t  a t  the  main showing but  may narrow f u r t h e r  south.  Two a s s a y s  

of r e p r e s e n t a t i v e  su lphide  m a t e r i a l  gave r e s u l t s  as follows: 



North c u t  A0020 .12 11.1 8.72 
South c u t  A 0021 .18 18.0 13.60 

The su lphide  body appea r s  t o  fo l low t h e  con tac t  betwen a 

m s s i v e  grey l imestone t o  t h e  west and a dark grey g r a p h i t i c  s c h i s t  t o  

t h e  e a s t .  I t  a l s o  co inc ides  wi th  a c r o s s  c u t t i n g  zone of q u a r t z  

ve in ing  and poss ib l e  b r e c c i a t i o n  t r end ing  southwest from the  v i c i n i t y  of 

t h e  showing. The zone c o n s i s t s  of  ve ins  from a few inches t o  8 o r  10 f e e t  

wide and i r r e g u l a r l y  shaped a n g u l a r  m t c h e s  c u t t i n g  both l imestone and 

s c h i s t .  Although gene ra l ly  ba r r en ,  t he  qua r t z  is  a s s o c i a t e d  wi th  small 

amounts of  cha l copyr i t e  i n  p laces .  

During t h e  l a t e  summer and f a l l  of 1968 t r ench ing  w a s  c a r r i e d  

o u t  on t h e  0x0 v e i n  south  of t h e  o r i g i n a l  showing and a l o n g  t h e  t r end  of 

a Crone J E M  anomaly which roughly p a r a l l e l s  both a n  EM 16 and h o r i z o n t a l  

loop  EM anomaly. A D 7E bul ldozer  w a s  used t o  excavate  t o  a n  average  

depth of abou t  10 f e e t  and a width of about  24 f e e t  over  a l eng th  of 400 

f e e t .  Boulders of su lphide  m a t e r i a l  resembling t h a t  a t  t h e  o r i g i n a l  0x0 

showing were uncovered as were some l a r g e  blocks c o n s i s t i n g  mainly of 

galena o r  ga l ena ,  c a l c i t e ,  q u a r t z  and a l i t t l e  cha l copyr i t e  i n  massive 

grey l imestone.  

Bedrock w a s  exposed a t  t h e  nor th  end of t h e  t rench  and f o r  

abou t  250 f e e t  south  a long  i ts  west s i d e .  About 200 f e e t  south  of t h e  

0x0 showing and  i n  t h e  l imestone on the  west w a l l  of t he  t rench  is  a n  

i r r e g u l a r l y  shaped ve in  of massive galena wi th  minor cha l copyr i t e  

s t r i k i n g  roughly northwest.  A sample assayed a t  t h e  Whitehorse Assay 

Off i c e  r an  Cu. .21%, Pb. 38. %, Ag. 26.40 oz./ton. A sample found i n  

p e r m  f r o s t  and not  n e c e s s a r i l y  i n  p lace  100 f e e t  no r th  of t h e  above 

r a n  Cu. .06%, Pb. 39.290 and Ag. 26.52 oz./ton. 



Broken g r a p h i t i c  s c h i s t  w a s  uncovered nea r  t h e  e a s t  s i d e  of  

t h e  s t r i p p e d  area i n  t h e  v i c i n i t y  o f  t h e  o r i g i n a l  0x0 showing. I t  i s ,  

however, thought  t o  be i n  p l ace  and on t h e  east s i d e  of  w h a t  i s  probably 

a f a u l t e d  c o n t a c t  between l imes tone  and s c h i s t .  

Chalcopyr i te  s t r i n g e r s  occur  a t  s e v e r a l  l o c a l i t i e s  on t h e  

c l a i m  group. On t h e  0x0 g r i d  a t  a b o u t  1 S ,  1 W they  a r e  p re sen t  wi th  

smal l  massive pods of  cha l copyr i t e  up t o  about  4 inches  wide i n  whi te  

q u a r t z  v e i n  material. They are probably t h e  source  of  t h e  r a t h e r  s t r o n g  

but  l i m i t e d  Cu. geochemical anomaly i n  t h e  a r e a .  

Veins of  cha l copyr i t e  are a l s o  p re sen t  i n  t h e  l imestone i n  

a creek gu l l ey  abou t  2,500 f e e t  north-northwest  of  t h e  0x0 showing. 

Although t h e  occur rence  i s  r e l a t i v e l y  small it may warran t  work i n  

t h e  f u t u r e .  

The Horn Group Showing 

Arsenopyr i t e ,  p y r i t e ,  p y r r h o t i t e ,  and galena occur  i n  a r u s t -  

covered ou tc rop  i n  a smal l  c i r q u e  abou t  9 ,000 f e e t  west of  t h e  0x0 

showing. The l a r g e s t  a r e a  of  exposed su lphide  is of  t h e  o r d e r  of  40 

f e e t  i n  d iameter  and c o n s i s t s  mainly of massive a r s e n o p y r i t e  w i th  minor 

p y r i t e  i n  a l imes tone  h o s t  rock. Grab samples from t h i s  occurrence gave 

t h e  fo l lowing  r e s u l t s :  

Cu. Pb. A u .  

Locat ion 

0036 Sulphide Zone i n  Cirque .08 .O2 tr.  .52 
0037 50 '  E of  #0036 .02 .05 tr. .44 



About 200 f e e t  e a s t  of t h e  above is  a sma l l e r  exposure of 

s i m i l a r  m t e r i a l  from which sample #0038 w a s  ob ta ined .  About 8 f e e t  

south of #0038 i s  a zone, probably p a r t  of t he  same su lphide  body, i n  

which t h e r e  i s  a high galena con ten t .  Sample #0039 is  a r e p r e s e n t a t i v e  

grab  from it. 

Cu. Pb. Au. Ag. 

hT0. Locat ion - 70 - 70 oz . / t .  oz . / t .  

003 8 200' E of 0036 .02 .07 tr. .56 
0039 8' S of 0038 .06 15.3 tr.  13.12 

The body from which t h e  above samples were taken is  poorly 

exposed but  appa ren t ly  e longate  and 3 o r  4 f e e t  wide. Like t h e  l a r g e r  

body t o  t he  west, it i s  i n  a l imestone h o s t  rock. 

6. DISCUSSIONS AND REC0iV;MENDATIONS 

Cache Creek Area 

The Cache Creek Grid is  unde r l a in  by s e v e r a l  roughly co inc iden t  

Cu., Pb . ,  Zn., anomalies  of moderate t o  low i n t e n s i t y .  These appear  t o  

be occu r r ing  downhil l  from a r e a s  unde r l a in  by s t r o n g  magnetic anomalies  

and a r e l a t i o n s h i p  between the  two seems probable.  I f  t h i s  is  the  c a s e ,  

both t h e  magnetic and geochemical h ighs  can be a t t r i b u t e d  t o  s e v e r a l  

l imi t ed  zones of massive p y r r h o t i t e  ska rn  i n  which, a smal l  amount of 

cha l copyr i t e  occurs .  The s i m i l a r i t y  i n  magnetic and geochemical responses 

between t h e s e  a r e a s  and the  su lph ide  zone which w a s  exposed by t r ench ing  

s t rong ly  suppor t s  t h i s  view. 

Assay r e s u l t s  from t h e  ska rn  m i n e r a l i z a t i o n  averaged .13 Cu., 

.03 Pb., tr. Zn, t r .  Au., tr. Ag., and t r .  N i .  and a r e  not  considered 

s u f f i c i e n t  t o  warran t  a d d i t i o n a l  work a t  t h e  p re sen t  time. 



The only  outcrop  observed i n  t h e  g r i d  a r e a  is  t h e  l imestone of  

u n i t  1 and t h e  appa ren t  presence of  t h e  skarn  mine ra l i za t ion  a t  s e v e r a l  

l o c a t i o n s  on t h e  g r i d  sugges ts  t h a t  t h i s  u n i t  could be f a i r l y  ex t ens ive  

i n  t h e  a r e a .  Although the  skarn  occurrences a r e  no t  p re sen t ly  considered 

s i g n i f i c a n t ,  t he  carbonate  rocks i n  which they occur  a r e  important as t h e  

h o s t  rocks t o  o t h e r  p o t e n t i a l l y  more va luable  types  of mine ra l i za t ion .  

For  t h i s  reason ,  t h e  present  geochemical sampling program should be 

expanded t o  cover  a r e a s  unde r l a in  by t h e  l imestone and t o  fol low up t h e  

small geochemical anomaly on t h e  southern  p a r t  of t h e  Cache Creek g r i d .  

Pace and compass geochemical l i n e s  should be run t o  t h e  l i m i t  of t h e  

claim group j u s t  no r th  and e a s t  o f  t h e  Cache Creek g r i d  and l i n e  104 N 

of t h e  0x0 g r i d  should be c u t  t o  abou t  2,600 f e e t  west of t h e  base l i n e  

and sampled f o r  Pb. a t  200 f o o t  i n t e r v a l s .  Any space between t h e  south-  

western l i m i t  of t h e  Cache Creek g r i d  and l i n e  104 N should be covered 

by extending l i n e s  4 E t o  14 E of t h e  Cache Creek g r i d  south  t o  i n t e r s e c t  

l i n e  104 N. S o i l  samples should be taken and run f o r  Pb. i n  conjunct ion  

wi th  a n  EM 16 survey which could p r o f i t a b l y  be extended as f a r  south  as  

88 N on the  0x0 g r id .  

Sampling i n  t h e  a r e a  southwest of t h e  Cache Creek Grid should 

cover  poss ib l e  northward ex tens ions  of  t h e  geochemical h igh  near  t h e  

no r th  end of  t he  0x0 g r i d  (number 4 on t h e  Locat ion Map) and may be a b l e  

t o  r e l a t e  it t o  t h e  north-south t r end ing  EM anomaly c r o s s i n g  t o  e a s t e r n  

p a r t  of t h e  Cache Creek g r i d .  

Add i t i ona l  work inc lud ing  more bul ldozer  t renching  and a 

l imi t ed  diamond d r i l l i n g  program could be warranted and should be 

provided f o r .  
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Sm Group Area 

Geochemical r e s u l t s  i n d i c a t e  t h a t  l e a d  m i n e r a l i z a t i o n ,  

poss ib ly  a northward ex t ens ion  of  t h e  v e i n  found 1 ,000  f e e t  sou th  

o l  t h e  peak on t h e  Sun C l a i m s ,  is  p re sen t  on t h e  west s i d e  o f  t h e  

mountain between l i n e s  24 N and 48 N. Although no su lph ides  have 

y e t  been found i n  t h i s  a r e a  i t  should be given a h igh  p r i o r i t y  f o r  

f u r t h e r  work inc lud ing  p rospec t ing  and t r ench ing ,  and a n  EM 16  

survey a c r o s s  t h e  s t r i k e  of  t h e  exposed ve in .  A s  t h e  anomaly i s  

s i t u a t e d  h igh  on a s t e e p  s lope  a c c e s s  w i l l  no t  be easy a l t hough  a 

road could be b u i l t  from t h e  0x0 showing northward and up t h e  

mountainside.  Bar r ing  t h i s ,  t r ench ing  might be f e a s i b l e  u s ing  

d i t c h i n g  powder and hand t o o l s  bu t  t h i s  w i l l  have t o  be determined 

l a t e r  when t h e  t a r g e t  a r e a  i s  f r e e  of  snow. 

A p o s s i b l e  l o c a t i o n  f o r  t r ench ing  might be on ,  o r  j u s t  

south o f ,  28 N which i n t e r s e c t s  a cons iderab le  amount of  ou t c rop  and 

rubble .  F u r t h e r  d e t a i l e d  s o i l  sampling and EM work would be u s e f u l  

i n  l o c a t i n g  a t r ench ing  t a r g e t  more a c c u r a t e l y  i f  convent iona l  

p rospec t ing  i s  n o t  succes s fu l .  

The presence of  a n  i n t e n s e  anomaly on s t r i k e  wi th  a 

known s i l v e r - b e a r i n g  v e i n  sugges t s  a high probabi l i - iy  t h a t  a d r i l l  

t a r g e t  w i l l  be def ined  i n  t h i s  a r e a .  Consequently,  a l i m i t e d  d r i l l  

program of  one o r  two h o l e s ,  t o t a l l i n g  abou t  1 ,'000 f e e t ,  should be 

provided f o r .  

A narrow galena v e i n  occu r s  i n  dolomite  j u s t  below t h e  

h i g h e s t  p o i n t  o f  t h e  peak n o r t h  o f  t h e  showing mentioned above. 

A s  t h e r e  i s  a p o s s i b i l i t y  of  a d d i t i o n a l  m i n e r a l i z a t i o n  the  g e n e r a l  
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a r e a  is recommended f o r  a reconnaisance geochemical survey. 

Traverses  should be c o n t r o l l e d  u s ing  t h e  1 ,000  f o o t  t o  t h e  inch 

map and t h e  a i r  photographs of  t h e  same s c a l e  and might b e s t  be 

c a r r i e d  o u t  a l o n g  topographic  contours  on both s i d e s  o f  t h e  peak 

and r i d g e  t o  i t s  south.  

The l o c a l i t i e s  of  t h e  geochemical h ighs  on l i n e  56 N ,  

east o f  t h e  base l i n e ,  should be examined t o  determine whether o r  

n o t  they warraaS fo l low up work. 

The Horn Group Showings 

A sample from t h e  occur rence  of  a r g e n t i f e r o u s  galena on 

t h e  Horn Group r a n  13.12 yo A g .  and had a s i l v e r  t o  l ead  r a t i o  o f  -83. 

These r e s u l t s  are s u f f i c i e n t  t o  warran t  some d e t a i l e d  work inc lud ing  

l i m i t e d  g r i d  geochemistry and EM and some t renching .  A smal l  g r i d  

u s ing  a base l i n e  of t h e  o r d e r  of  600 f e e t  long is  recommended. 

Cross  l i n e s  should be a t  50 f o o t  i n t e r v a l s  near  t h e  show~ng  and 100 

f o o t  i n t e r v a l s  elsewhere.  The o r i e n t a t i o n  of  t h e  g r i d  w i l l  have t o  

be e s t a b l i s h e d  by a pre l iminary  survey of  t h e  a r e a .  S o i l s  should be 

run  f o r  l e ad .  

R e s u l t s  of  a s s a y s  from t h e  l a r g e r  su lph ide  body t o  t h e  

west of t h e  galena showing were no t  encouraging but  t h e  area should 

be included i n  t h e  survey. There is a d i s t i n c t ,  p o s s i b i l i t y  of  f i n d i n g  

galena-bear ing zones w i th in  t h e  a r s e n o p y r i t e  - p y r i t e  bodies  as seems 

t o  be t h e  c a s e  i n  t h e  occurrence d i scussed  above. Known showings and 

any d iscovered  du r ing  t h e  program should be extended as much as i s  

p r a c t i c a l  by hand t r ench ing  and eva lua ted  before  f u r t h e r  work is  done. 



0x0 Showing and Adjacent Area 

Bulldozer  t renching  a l o n g  the  conduct ive zone which 

extends south  and a l o n g  t h e  t r end  of the  0x0 showing has exposed 

a r g e n t i f e r o u s  galena both i n  f l o a t  and i n  p lace .  The m a t e r i a l  is  

gene ra l ly  coa r se  gra ined ,  massive,  and has a n  average  s i l v e r / l e a d  

r a t i o  of abou t  .66 t o  1. I t  does not  resemble t h e  p y r i t e  and 

py r rho t i t e -bea r ing  ve in  m a t e r i a l  from the  o l d  t renches  about  200 

f e e t  t o  t h e  nor th .  Grades from t h i s  a r e a  tend t o  be somewhat lower 

but s i l v e r / l e a d  r a t i o s  a r e  s l i g h t l y  h igher .  The fo l lowing  t a b l e  

compares r e s u l t s :  

A0020 Massive Sulphide , 8.72 
North Cut ,  0x0 Vein 

A0021 Massive Sulphide ,  13.6 
South Cut ,  0x0 Vein 

A0040 Massive Galena, 26.40 
C a t .  Trench 200's 
of A0020 

A0041 Massive Galena i n  26.52 
Perma F r o s t  100' N 
of A0040 

Pb. Cu. Ag,/Pb, 

76 - - 
11.1 .12 .79 

18.0 .18 .76 

38.9 .21 .G8 

Because of poor weather and t h i c k  overburden, the bul ldozer  

t renching  south  of t he  0x0 showing w a s  terminated before a conclus ion  

could be made regard ing  the  source of t he  Crone EM anomaly. The 

presence of blocks of galena i n  t h e  t rench  and a t  l e a s t  one v e i n  

i n  p lace  sugges t s ,  however, that a galena body is  a d i s t i n c t  

p o s s i b i l i t y .  A s  t h e  t renching  i s  approaching i ts  p r a c t i c a l  l i m i t  i n  

t he  a r e a  and would be t o t a l l y  imprac t i ca l  f u r t h e r  south a l o n g  t h e  

s t r i k e  of  t he  anomaly, i t  is  recommended that a diamond d r i l l  program 

be i n i t i a t e d .  



Proposed Diamond D r i l l  Program, 0x0 Area 

The proposed d r i l l  program is  designed t o  l o c a t e  a n d ,  i f  

necessary ,  d e f i n e  t h e  source of  a s t e e p l y  d ipp ing  conduct ive zone 

s t r i k i n g  a t  a b o u t  l o0  i n  t he  area south  of  t h e  0x0 su lph ide  showing. 

Because t h e  a t t i t u d e  of  t h e  conduct ive zone cannot  be a c c u r a t e l y  

a s c e r L t i n e d  from t h e  EM r e s u l t s ,  t h e  d r i l l i n g  of  c e r t a i n  ho l e s  w i l l  

be cont ingent  upon r e s u l t s  from preceding ones.  The recommended 

d r i l l i n g  program is  o u t l i n e d  i n  t h e  t a b l e  on Page 19. 

T o t a l  foo tage  envis ioned  f o r  t h e  0x0 area, inc lud ing  h o l e s  

which cannot  be p r a c t i c a l l y  s p o t t e d  on t h e  b a s i s  o f  p r e sen t  i n fo rma t ion ,  

would be t o  t h e  o r d e r  of  4 ,500 f e e t .  

Because s t r u c t u r a l  cons ide ra t i ons  are expected t o  be impor tan t ,  

a n  a c c u r a t e  survey of  d r i l l  ho l e  l o c a t i o n s  and c o l l a r  e l e v a t i o n s  w i l l  

be a n  a b s o l u t e  n e c e s s i t y .  Th i s  work should be done concur ren t ly  w i th  

t h e  diamond d r i l l i n g .  

Lead Anomaly West of  0x0 Showing 

A s t r o n g  l ead  s o i l  geochemical anomaly is  loca t ed  between 

l i n e s  8 N and 32 N and abou t  1 ,500  f e e t  w e s t  o f  t h e  0x0 base l i n e .  I t  

m y  be p o s s i b l e  t o  l o c a t e  i ts  source  u s ing  t h e  EM 16 i n  conjunc t ion  wi th  

d e t a i l e d  s o i l  geochemistry and prospec t ing .  To f a c i l i t a t e  t h i s  work, l i n e s  

4 N t o  16 N should be extended t o  30 + 00 W. Soi1 , samples  should be a t  200 

f o o t  i n t e r v a l s  except  i n  t h e  v i c i n i t y  of  t h e  anomaly and on l i n e  4 N between 

13  W and abou t  25 W where i n t e r v a l s  should be shor tened  t o  100 f e e t .  The 

geophysical  survey should extend from t h e  l i m i t  o f  t h e  p re sen t  survey a t  

10 W t o  30 -i- 00 W .  P rovis ion  should be made f o r  t r ench ing  and poss ib ly  

one o r  two diamond d r i l l  ho l e s  t o t a l l i n g  abou t  1 ,000  f e e t .  



No. 

DDH 1 A  

DDH 1B 

DDH 1 C  

DDH 2 

DDH 3A 

DDH 3B 

DDH 4 

DDH 5A 

DDH 5B 

DDH 6A 

DDH 6B 

DDH 7 

DDH 8A 

DDH 8B 

DDH 9 

Locat ion 

0-too, 21.25 W 

Bear ing  

loo0 

1000 

280° 

loo0 

loo0 

280° 

loo0 

loo0 

280° 

1000 

28 o0 

loo0 

loo0 

280° 

loo0 

D i p  

50° 

75O 

60° 

5 o0 

55O 

5 o0 

55O 

55O 

5 o0 

60° 

60° 

5 o0 

5 o0 

5 oO 

55O 

ObLjective and Comment 

To t e s t  f o r  down d i p  ex t ens ion  of 0x0 su lphide  body. Rhxim~un 
depth 400' o r  25' past m i n e r a l i z a t i o n .  

Should on ly  be d r i l l e d  i f  DDH # l  i n t e r s e c t s  wes t e r ly  d ipp ing  
su lphide  zone. Rlaximum depth 300' . 
Only t o  be d r i l l e d  i f  DDH #I i n t e r s e c t s  zone of  e a s t  d ipp ing  
mine ra l i za t i on .  bkxiinum depth  500 ' .  

T e s t  f o r  conduct ive zones between 0-i-80 W and 2-1-00 W on l i n e  25. 
hkximum depth 500 ' .  

To t e s t  conductors  a t  abou t  2+50 W .  Only t o  be d r i l l e d  i f  h o l e s  1 
and 2 i n d i c a t e  west d ipp ing  conduct ive zone. hhxinium depth 300 ' .  

Purpose same as 3 A.  Only t o  be d r i l l e d  i f  h o l e s  1 and 2 i n d i c a t e  
east d ipping  conduct ive zone. h h x i m u m  depth 300 ' .  

To t e s t  EM 1 6  conductor a t  Ot50 W. hkximum depth  350 ' .  

To t e s t  conduct ive zone between 2+00 and 2 +50 W .  hlaximum depth 300 ' .  

A l t e r n a t e  t o  DDH 5A. M a x i m u m  depth 350' .  

To t e s t  conductors  between 23.00 and 3-1-00 K. hlaxirnum depth 300 ' .  

A l t e r n a t e  t o  DDH 6A, Maximum depth  300' .  

To t e s t  conduct ive zone between BL and 1 W. h l a x i m u m  depth 400 ' .  

To test conductor between 11-00 W and 2-1-00 W. D r i l l i n g  con t ingen t  
upon r e s u l t s  from DDH 2 and/or DDH 3A. Depth 300 ' .  

A l t e r n a t e  t o  DDH 8A. hlaximum depth 300' .  

To test  EM conductor near  31-80 \Y. hlaximum depth 300 ' .  



APPENDIX 

Summary of 0x0 Reports  by T, Sadlier-Brown 
dated November 14 ,  1968, 

by P . H .  Sevensma, Ph.D., P. Eng. 

The 0x0 proper ty  covers  a po r t ion  of t he  favorable  ~ a m b r i a n  

hos t rocks  i n  which most of t he  major Lead-zinc-(copper) d e p o s i t s ,  

both wi th  "normal" s i l ve r - l ead  r a t i o s  of  about  '/3 and wi th  "high" 

s i l v e r - l e a d  r a t i o s  i n  t h e  range of 0.75 - 2.00 occur  i n  Northern 

B r i t i s h  Columbia and the  Yukon. 

The a r e a  covered by t h e  c la ims  he ld  by Trans Yukon Exp lo ra t ions  

L td . ,  as l i s t e d  on page 1 of M r .  Sadlier-Brown's r e p o r t ,  is h ighly  

minera l ized ,  and s e v e r a l  very s i g n i f i c a n t  geochemical lead  anomalies  

have been loca t ed  dur ing  t h e  summer of 1968, ove r ly ing  the  favorable  

carbonate  rocks  and va r ious  p a r t s  of t h e i r  c o n t a c t  wi th  the  s c h i s t s  and 

phy l l i t e s .  

The i n t e n s i t y  and s i z e  of  t h e  anomalies a r e  comparable t o  those  

found a s s o c i a t e d  wi th  commercial s i l v e r - l e a d  d e p o s i t s ,  and minera l ized  

outcrops  on the  property as w e l l  as s i g n i f i c a n t  ve ins  under e x p l o r a t i o n  

on a d j a c e n t  ground, i n d i c a t e  t h a t  a s a t i s f a c t o r y  s i l ve r - l ead  r a t i o  of  

abou t  0.70 t o  1.00 p r e v a i l s  i n  t h e  a r e a .  

F u r t h e r  i n v e s t i g a t i o n  of t hese  anomalous t a r g e t  a r e a s  is  t h e r e f o r e  

f u l l y  warranted and a $244,500.00 budget f o r  cont inuing  e x p l o r a t i o n  of 

t h e  known and  of t he  i n f e r r e d  vein-zones i s  recommended. 

P.H. S Ph.D., P.Eng. 
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